Introduction
In the past four decades, while experiencing rapid economic development, China has also paid a huge price regarding its environment and resources. In response, the construction of ecological civilization has risen to an important political goal in China. For instance, the report by President Hu Jintao to the 18th National Congress of the Communist Party of China (CPC) in 2012 emphasized efforts to promote ecological progress [1] . In 2013, the Third Plenary Session of the 18th CPC Central Committee passed the Decision on Important Issues of Deepening the Reform, Part 14 of which stressed the establishment of a complete ecological civilization system [2] . In 2014, the Fourth Plenary Session of the 18th CPC Central Committee passed the Decision on Important Issues of Comprehensively Promoting Rule by Law, Part 2 (4) of which emphasized the protection of the ecological environment by a strict legal system [3] . In 2015, the CPC Central Committee and the State Council successively passed Opinions on Accelerating the Construction of Ecological Civilization and Overall Plan for the Reform of Ecological Civilization System, which clarified the guiding principles, objectives, and measures for the construction of ecological civilization. The Fifth Session of the 18th CPC Central Committee in 2015 passed the Proposal on Formulating the 13th Five-Year Plan of National Economy and Social Development, which regarded "green development" as one of the five basic principles of development.
In October 2017, during the 19th National People's Congress, President Xi Jinping emphasized again "speeding up reform of the ecological civilization system and building a beautiful China". 
The 2017 General Provisions of Civil Law
On 15 March 2017, the General Provisions of Civil Law was formally adopted at the Fifth Session of the 12th NPC. It marks a significant step toward the codification of civil law in China, since those rules lay down the overall framework for the civil code, convey the fundamental value and spirit of China's civil law, and set guiding principles that all the subsequent sections of the civil code must follow [23] (see Figure 2) .
After the promulgation of the General Provisions of Civil Law, the 1986 General Principles of Civil Law will remain in force until all of the subsequent sections of the civil code get approved [24] . 
After the promulgation of the General Provisions of Civil Law, the 1986 General Principles of Civil Law will remain in force until all of the subsequent sections of the civil code get approved [24] . The reason is that although the two pieces of legislation have a similar framework, the General Provisions of Civil Law doesn't cover all the rules in the 1986 General Principles of Civil Law. Apart from common rules, the 1986 General Principles of Civil Law also includes sporadic provisions on contracts, property, and tort liability, which will be integrated into corresponding sections to be passed in the years to come.
Therefore, the 1986 General Principles of Civil Law will not be superseded automatically by the General Provisions of Civil Law. However, where the two pieces of legislation inconsistently prescribe on the same subject, according to the principle of "lex posterior derogat priori" (later law preempts earlier law), the General Provisions of Civil Law shall apply. For instance, one of the changes in the General Provisions of Civil Law is the lowering of the minimum age at which minors are deemed to have a limited capacity for civil conduct from age ten (as prescribed in the 1986 General Principles of Civil Law) to eight. As a result, minors aged between eight (instead of ten) and 18 years are persons with a limited capacity for civil conduct. 
Establishment of the "Green Principle" in the 2017 General Provisions of Civil Law
One remarkable innovation of the newly passed General Provisions of Civil Law is the adoption of the "Green Principle" in Article 9, which provides that "the parties in civil legal relations, when conducting civil activities, shall contribute to the conservation of resources and protection of the ecological environment". General as this principle is, it is the first time in China that a private law that regulates legal relations between individuals, as compared with environmental law and other public laws, has imposed a mandatory requirement for environmental and natural resources protection. However, notably, the adoption of the "Green Principle" was not all plain sailing. It changed several times before being established as a basic principle in the General Provisions of Civil Law.
Academic discussions on the greening of China's civil law preceded legislation. Generally speaking, Chinese scholars proposed two different approaches to that end: a legislative approach and a judicial interpretation approach. The legislative approach intends to introduce a new article in civil law to mandate environmental and natural resources protection, while the judicial interpretation approach tries to clarify such legal obligation through the interpretation of existing civil law principles [25, 26] . Furthermore, there was a divergence of opinions within the second 
Academic discussions on the greening of China's civil law preceded legislation. Generally speaking, Chinese scholars proposed two different approaches to that end: a legislative approach and a judicial interpretation approach. The legislative approach intends to introduce a new article in civil law to mandate environmental and natural resources protection, while the judicial interpretation approach tries to clarify such legal obligation through the interpretation of existing civil law principles [25, 26] . Furthermore, there was a divergence of opinions within the second approach as regards the specific principles that the courts should interpret. For instance, some scholars suggested the greening interpretation of the principle of public order and moral [27] [28] [29] or good faith or both [30] , while others held that multiple principles could be interpreted [31] . The legislature finally preferred the legislative approach, because although the judicial interpretation approach is also legally viable, pressing environmental problems and an urgent need for a timely and effective response to those problems necessitates a new specialized rule in civil law [15] .
Then, after civil law codification was put on the agenda by the 2014 Decision of the CPC Central Committee [3] , a steering committee was set up, which was headed by the Legislative Commission of the Standing Committee of the NPC, and with the Supreme People's Procuratorate, the Supreme People's Court, the Legislative Affairs Office of the State Council, the Chinese Academy of Social Science, and the China Law Society as members. Two versions of Expert Proposals were drafted by the Chinese Academy of Social Science and the China Law Society, respectively, based on which the steering committee carried out several panel discussions and came up with the first official draft of the General Provisions of Civil Law as a result. The Expert Proposal Draft by the China Law Society includes a "Green Principle" stating that "the parties in civil legal relations, when conducting civil activities, shall contribute to the conservation of resources and the protection of the environment, and promote the harmonious development of man and nature" [32] , which had a direct impact on the final establishment of the "Green Principle", because both the first and second official drafts of the General Provisions of Civil Law adopted its expression "promoting the harmonious development of man and nature" [15] .
Both the first and second official drafts of the General Provisions of Civil Law regarded the "Green Principle" as a basic principle of the civil code. However, the third official draft moved it from a "basic principle" to "Civil Rights", which was a separate chapter prescribing the property and personal rights enjoyed by private actors in civil activities. It states that "the parties in civil legal relations, when exercising civil rights, shall contribute to the conservation of resources and the protection of the ecological environment, promote Chinese culture, and realize core socialist values" [33] . That is because some members of the Standing Committee of the NPC claimed that it was more appropriate to stipulate the obligation of protecting the environment and natural resources from the perspective of exercising civil rights [34] . Accordingly, only when private actors are exercising civil rights are they obliged to conserve natural resources and protect the environment. However, distinguished Chinese civil law scholars insisted on characterizing the requirement as a basic principle in order to make it higher in legal hierarchy and bring it into full play in the context of environmental degradation and natural resources destruction in China [35] . Finally, the fourth official draft and the final version of the General Provisions of Civil Law re-established the "Green Principle", rendering it legally binding on private actors in all civil activities, including exercising civil rights, performing civil obligations, and bearing civil liabilities (See Figure 3) .
Since 1 October 2017, the effective date of the General Provisions of Civil Law, there haven't been any cases implementing the "Green Principle". It is, on one hand, attributable to the status of the "Green Principle" as a basic principle in civil law. As with other basic principles of civil law and unlike the specific rules in the following sections of the civil code, the "Green Principle" is more of a guideline, and cannot be applied directly as the basis for trial of cases [15] . It only plays a gap-filling role in the absence of specific civil rules, and how to get it implemented in judicial practice remains to be answered by the specific rules in the subsequent sections of the civil code. On the other hand, another challenge for the implementation of the greening ideas of the new law lies in the general and obscure As a result, in judicial practice, the application of the greening ideas contained in the subsequent specific rules or the "Green Principle" (when it plays the gap-filling role) may largely depend on the interpretation by the courts. The exercise of the discretionary power by the courts may further increase the uncertainties over the application of the law. However, even so, the establishment of the "Green Principle" still indicates great progress made by the Chinese legal system. It sends an important message that China is determined to combat environmental degradation and pursue sustainable development. 
Rationales for the Greening of China's Civil Law
Civil law's response to environmental issues, with the adoption of the "Green Principle" as the starting point, facilitates the protection of public health and welfare from environmental harm, and is a valuable supplement to environmental law enforcement in China.
Protection of Public Health and Welfare
For the past few decades, China's economic take-off has been accompanied by environmental challenges that pose a major threat to its sustainable development, as well as public health and welfare as well.
Although substantial efforts have been made to revise its environmental law, China still suffers from air and water pollution [36] . According to an air monitoring program in 2014, during four months, 92% of the population of China experienced more than 120 hours of unhealthy air (United States Environmental Protection Agency standard), and the observed air pollution was calculated to contribute to 1.6 million deaths each year in China, which is roughly 17% of all annual deaths in China [37] . In 2017, only 29% of the 338 cities at or above prefecture level in China met environmental air quality standards, and the national average concentration of PM 2.5 exceeded the standard by 23% [38] . Moreover, groundwater resources in more than 60% of large cities have been classified as "poor or very poor", and more than one fourth of the major rivers in China have been deemed "unsafe for human contact" [39] . Apart from air and water pollution, the natural resources crisis and deterioration of the ecological environment have not been effectively curbed due to the relatively insufficient resources per capita in China, large regional differences, and the fragility of the ecological environment. About 1.05 million square miles of the Chinese landmass has undergone desertification, affecting over 400 million people [40] . Increasingly severe environmental and natural resources problems seriously threaten Chinese people's health and welfare.
Chinese civil law regulates the ownership, utilization, and trading of environmental resources in China, which makes its response to environmental issues necessary. Several pre-existing rules of civil law have been designed to incentivize the efficient use of resources. For instance, China's 
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Chinese civil law regulates the ownership, utilization, and trading of environmental resources in China, which makes its response to environmental issues necessary. Several pre-existing rules of civil law have been designed to incentivize the efficient use of resources. For instance, China's property law contains a usufructuary right provision. According to this provision, a usufructuary right holder enjoys the right to possess, use, and seek proceeds from the real or movable property under the ownership of someone else. As a result, resources are made full use of by various actors in addition to the owner of the property [41] . Besides, the "user pays" principle for natural resources [41] may also reduce the waste of natural resources to some degree. However, these rules mainly focus on the economic rather than ecological value of natural resources. Similarly, although the environmental tort liability that is stipulated in China's tort law (a section of civil law) provides remedies for individuals damaged by environmental pollution, it does not cover damage resulting from ecological destruction, nor does it provide remedies for the natural environment. Therefore, a more effective response by civil law is needed in order to help address people's concern over the environmental problems and eliminate the threat to public health and welfare; as is called by some Chinese scholars, this is "to provide humanistic care" to people [42, 43] . In essence, humanistic values of civil law require that civil law should not only center on property rules, but should also provide care for people. It should safeguard personal freedom and dignity, protect disadvantaged groups, and respond to people's concerns. The greening of civil law embodies exactly such values by contributing to the protection of public health and welfare.
Supplement to Environmental Law Enforcement
Law enforcement regimes can be grouped into the public or private category, where the public category involves administrative regulation, and the private category involves lawsuits [44] . As regards environmental protection system in China, public enforcement refers to the enforcement of environmental law, including environmental statutes and administrative rules, with enforcement agents monitoring compliance with specific rules. Private enforcement mainly refers to environmental tort litigation, which allows anyone harmed by environmental damage to sue for injunctive relief or monetary damages.
At present, the legal response to environmental problems in China mainly relies on the public enforcement of environmental laws, including a guiding Environmental Protection Law [45] , around 30 separate laws related to the environment, hundreds of administrative rules, and more detailed standards [46] . However, although China's environmental law covers almost every aspect of environment management, it has a low legislative quality, too many principles, and is very basic and difficult to be enforced [47] . Besides, compared with civil law private enforcement, the public enforcement of environmental law has several disadvantages rendering it less effective under certain circumstances. On the one hand, the environmental law enforcement mechanism lacks motivation. "Public enforcement agents do not always have enough incentives, because unlike the lawyers of private plaintiffs, their paychecks and promotion are not closely connected with the interests of the potential victims" [44] . On the other hand, decentralization over the regulation of environmental affairs in China [48] gives the local government substantial power to resist the environmental policy enacted by the central government [49] . As a result, local protectionism may arise due to inter-jurisdictional rivalry for economic supremacy [48] . Thus, China's environmental laws and regulations, although plentiful and powerful, are unevenly enforced, and the violation of environmental laws is still widespread [50] .
Therefore, civil law as a private legal mechanism has some important properties that make it superior to or at least necessary as a supplement to public enforcement. It is even contended that other laws rather than environmental law are more effective at solving China's environmental problems to some degree [51] . As Lv Zhongmei, a renowned environmental law and civil law scholar in China states, "it is gratifying to come up with the concept of the "Green Civil Code". It signifies the response of China's civil law to environmental problems, and is a proper attitude that China should have when formulating a civil code in the new century in order to promote ecological civilization" [52] .
The Greening of Civil Law from an International Perspective
The contemporary development of civil laws in different countries shows that civil law has evolved beyond the traditional right-dominant pattern in both legal theory and legislation. It no longer solely focuses on the protection of private rights, but also emphasizes obligations and social responsibilities, including the responsibility of environmental protection [53] . To date, civil legislation in many countries has made major breakthroughs regarding the protection of the ecological environment through civil codes. Those practices demonstrate the feasibility of applying civil law to resolve environmental challenges, and they set examples for China at the same time.
Article 90 (a) of German Civil Code provides special protection to animals by prescribing that animals are different from ordinary property, which is subject to exclusive domination by human beings; instead, they exist for their intrinsic value. Article 903 further added that "when exercising its rights, the owner of animals shall abide by the special provisions on animal protection" [54, 55] . The 2016 Swiss Civil Code contains similar provisions. Article 293 of the Ukrainian Civil Code of 1996 stipulates that natural persons have the "right to a safe environment" [56] . The revised Dutch Civil Code, Russia Civil Code, and the Vietnam Civil Code also emphasized the protection of the ecological environment [29] In November 2014, the Supreme Court of Justice in Argentina approved the amendments of its Civil Code, integrating the environment as a "legal good" and a collective right, and reinforcing the legal framework of the country. It empowers Argentine citizens to use the law to demand the implementation of measures to prevent degradation and restore the ecosystem [57] . In addition, the newly revised 2017 French Civil Code adopted a new chapter under the torts section stipulating reparations for ecological damage. Article 1246, inter alia, provides that "any person responsible for ecological prejudice is liable for the remediation thereof". As regards remedies, Article 1248 provides that the restoration of the ecological environment is prioritized, and in cases where restoration is impossible, monetary damages will be required instead. Besides, Article 1248 specifically prescribes environmental public interest litigation, which states that "the State, the French Biodiversity Agency, local authorities, their associations whose territories are impacted, their public institutions, as well as associations approved or created for more than five years before the commencement of the proceedings and whose purpose is the protection of nature and the preservation of the environment, shall have standing and interest to file actions on ecological prejudice compensation grounds" [58] . Apart from France, civil law is also an important mechanism for ecological and environmental protection in other European civil law countries, such as Italy, the Netherlands, and Portugal [59] .
Advanced and powerful legislative support by the civil laws of those countries ultimately contributes to effective practice in ecological and environmental protection. According to a research on the practice of environmental non-governmental organizations (NGOs) in France, Italy, the Netherlands, and Portugal, traditional civil law remedies are the more frequently used mechanism (compared with the public regulatory approach) to take actions with respect to environmental damage [59] . In those countries, under the public environmental regulatory framework, the role of environmental NGOs is limited to a right to ask competent authorities to take action against liable operators, and such a role is further restricted by lack of available data on the condition of the affected environment, the confidential transactions between liable operators and competent authorities, as well as the limited coverage and high threshold of damage that is required. By contrast, with civil law mechanisms, they are entitled to bring actions directly against liable operators. Under civil liability claims, the type of damages that can be obtained include not only damages personally suffered, but also pure ecological damage, that is, damage to the environment in itself (except in Italy, where only the competent authority is entitled to use the civil action to claim for the reparation of the environmental damage). Besides, both material and moral damages can be awarded (except in the Netherlands, where moral damages are not allowed) [59] .
Taking Portugal as an example, environmental NGOs can sue the operator directly through civil public interest ligation (civil actio popularis) to obtain the restoration of the environment, and if environmental NGOs have incurred costs, they can claim for additional compensation, including for the reparation of moral damage under Article 496 of the Civil Code [59] . Besides, French judicial practice also exemplifies the tendency to award environmental NGOs with damages for the reparation of the ecosystem in civil liability cases through such landmark cases as Erika, where an environmental NGO for the protection of birds was awarded monetary damages for every bird killed as a result of the oil spill by the Erica oil tanker [59] [60] [61] .
In light of the above, civil law's response to environmental problems is not only feasible in legislation, but also constitutes a powerful tool to repair ecological and environmental damage in practical terms. Therefore, the successful practices in other civil countries provide justification in some sense for the greening of China's civil law, and set useful examples for the latter as well.
Progress and Further Efforts Needed for the Greening of China's Civil Law
The promulgation of the General Provisions of Civil Law is the first step for China's civil law codification, and the establishment of the "Green Principle" is only the first step for the greening of China's civil law. The General Provisions of Civil Law reflects the determination of China's civil law to deal with environmental problems, but it does not explicitly address the consequences for the violation of this new principle, and leaves the details to subsequent sections of the civil code. Therefore, with the "Green Principle" as the guidance, how to realize the greening of the following sections in the civil code is a challenge for China's civil law codification in the years to come. Of course, civil law's response to environmental problems does not require the greening of every part of the civil code, but rather only those closely related to environmental protection. As far as this research is concerned, rules on property, contracts, personality rights, and torts should be amended accordingly.
Following the enactment of the General Provisions of Civil Law in 2017, on 27 August 2018, the first drafts of the subsequent sections of China's civil code were submitted for review to the Standing Committee of the National People's Congress. In the drafts, several amendments regarding environmental and natural resources protection have been made in contracts and torts. Admittedly, this is a progress for the greening of civil law after the "Green Principle", but further amendments are needed in order to ensure that the requirements set forth in the "Green Principle" are specified, and the forthcoming civil code can serve an efficacious legal mechanism to cope with China's environmental and natural resources challenges.
Progress by the Draft Sections of Civil Code
On 27 August 2018, six draft sections of the civil code were submitted for preliminary review to the fifth plenary session of the 13th NPC Standing Committee. The six sections include provisions on property, contracts, personality rights, marriage & family, inheritance, and torts [62] . Remarkably, several provisions in the contracts and torts were amended or added under the guidance of the "Green Principle".
First, amendments were made in contracts concerning the performance of contracts, the termination of contractual rights and obligations, and sales contracts. The specific provisions are as follows:
Article 300: "The parties to a contract shall fully perform their obligations in accordance with the contract. They shall, in accordance with the principle of good faith, perform obligations such as notification, assistance, confidentiality, resource conservation and pollution reduction according to the nature, purpose, and transaction habits of the contract".
Article 348: "Upon termination of the rights and obligations of the contract, the parties shall, in accordance with the principle of good faith, perform obligations such as notification, assistance, confidentiality, and recycling in accordance with transaction habits".
Article 415: "In accordance with the provisions of laws, administrative regulations or the agreement between the parties concerned, where the subject matter shall be recycled after its expiry date, the seller shall have the obligation to recycle the subject matter by itself or by entrusting another person to do so" [63] .
Those new rules are a step forward toward the greening of China's civil law. It is the first time that Chinese contract rules have mandated resource conservation and environmental protection during or after the performance of the contract. In particular, the parties to the contract are legally obliged to recycle the subject matter after the termination of the contract, which can help reduce solid waste and the pollution that it causes. Those recycling provisions are especially important against the backdrop that China has not established a mandatory recycling system.
Apart from contract rules, the draft sections of torts made a great breakthrough in the expansion of environmental liability and the protection of the ecological environment. First, it broadened the causes of action for environmental tort liability. Unlike its predecessor Chapter 8 of the previous tort law, Chapter 7 of the draft titled "Liability for Ecological Damage" imposes liability for damage caused by both pollution and ecological destruction. Second, environmental public interest litigation was added. Articles 1010 and 1011 provide for the restoration of ecological environment and monetary damages, respectively, and both articles state that "legally mandated government organs and relevant organizations" (specified in Article 58 of the Environmental Law, Article 55 of the Civil Procedure Law, and Article 25 of the Administrative Procedure Law) have the right to bring such lawsuit. As a result, legal remedies are no longer limited to injured private actors, but also to the environment itself. Third, the draft stipulated punitive damages for the intentional violation of regulations and damaging ecological environment [64] , aiming to bolster deterrence (See Figure 4) .
In fact, prior judicial practice and local experimentations have paved the way for the above progress made in the drafting of torts section, such as the inclusion of environmental public interest litigation and the enhanced remedies for the ecological environment. Practice in environmental public interest litigation in China can be traced back to the early 2000s when environmental courts were established in such provinces as Jiangsu, Yunnan, and Guizhou to undertake experimental practices in environmental public interest litigation despite lacking legislative support. In 2012, Article 55 of the revised Civil Procedure Law conferred standing for environmental public interest litigation on "legally mandated administrative organs and relevant organizations". Subsequently, Article 58 of the revised Environmental Protection Law in 2014 stipulated more specific and restrictive standing requirements for social organizations. In June 2017, the Civil Procedure Law and the Administrative Procedure Law of China were amended, which empowered people's procuratorates nationwide to file environmental public interest litigation after the end of a two-year pilot project in 13 provinces. Therefore, before the drafting of the torts section of the civil code, environmental public interest litigation has already been established in China, and relevant cases are abundant. Available remedies in such litigation are also similar to those contained in the draft section, such as the restoration of the ecological environment and compensation for losses [65] . Besides, in 2015, a pilot project of an ecological and environmental damage compensation system was launched by the central committee of the CPC and the State Council, which authorized provincial governments in pilot areas to claim for ecological and environmental damage compensation from violators of environmental law. Then after two-year pilot work, Reform Plan on Ecological and Environmental Damage Compensation System was issued, which has become effective throughout the country since January 2018 [66] . These practices and local experimentations have exerted great influence on the drafting of the torts section of the civil code. Against such a backdrop, it is inevitable for the torts section to adopt rules concerning environmental public interest litigation and remedies for the ecological environment so that it can ensure the internal consistency of Chinese law and intensify the protection of ecological environment at the same time.
government organs and relevant organizations" (specified in Article 58 of the Environmental Law, Article 55 of the Civil Procedure Law, and Article 25 of the Administrative Procedure Law) have the right to bring such lawsuit. As a result, legal remedies are no longer limited to injured private actors, but also to the environment itself. Third, the draft stipulated punitive damages for the intentional violation of regulations and damaging ecological environment [64] , aiming to bolster deterrence (See Figure 4) . 
Suggestions on Further Efforts
Despite the progress described above, it is noticed that those efforts are not enough for the effective implementation of the "Green Principle" in the subsequent sections of the civil code. For instance, resource conservation and pollution reduction have not been taken into account in the rules regarding the validity or interpretation of contracts, which are among the most important in the field of contracts. Besides, there're no specific rules on emission trading contracts, which are vital for the establishment of a sound emission trading market in China. Moreover, although environmental public interest litigation was included in the draft section of torts, there are no rules clarifying what kind of right is violated in an environmental public interest lawsuit. In addition, the draft section of property did not make any response to the "Green Principle". Therefore, this research puts forward the following suggestions on the ongoing review and revisions of those drafts so that the subsequent sections of the civil code can fully implement the "Green Principle" and act as powerful legal support for China's construction of ecological civilization.
Further Implementation of the "Green Principle" in Contract Rules
First, the contract rules should factor environmental and resources protection into the validity, performance, and interpretation of contracts.
The "Green Principle" was adopted by the General Provisions of Civil Law as a basic principle separate from other principles, such as the principle of equality, fairness, and good faith. However, although Article 300 of the draft stipulates the obligation of resource conservation and pollution reduction during the performance of the contract and the recycling obligation upon the termination of the contract, it states that such obligations are imposed "in accordance with the principle of good faith" instead of the "Green Principle". Therefore, this research suggests that Article 300 should be revised as: "The parties to a contract shall fully perform their obligations in accordance with the contract. They shall, in accordance with the principle of good faith and the "Green Principle", perform obligations such as notification, assistance, confidentiality, resource conservation and pollution reduction according to the nature, purpose, and transaction habits of the contract".
As for the validity of contracts, Article 52 (4) of the contract law of China stipulates that a contract shall be null and void if it damages public interest, but it is not clear whether "public interest" here includes environmental public interest. Guided by the "Green Principle", the contract rules should clarify that violating the "Green Principle" and damaging environmental public interest shall void a contract.
In addition, the Supreme People's Court, through its judicial interpretation, established a "principle of changed circumstances", which allows a party to request the court to modify or terminate the contract if there's "any major change which is unforeseeable, is not a business risk, and is not caused by a force majeure that occurs after the formation of a contract, if the continuous performance of the contract is obviously unfair to the other party or cannot realize the purposes of the contract" [67] . Actually, after the formation of the contract, great changes may also take place in the natural environment, and it is reasonable to get them included as one of the circumstances where the contract can be modified or terminated. More specifically, the "principle of changed circumstances" should be revised as: "where there is any major change which is unforeseeable, is not a business risk, and is not caused by a force majeure that occurs after the formation of a contract, if the continuous performance of the contract is obviously unfair to the other party or cannot realize the purposes of the contract, or will cause environmental and natural resources damage, the parties may request the court to modify or terminate the contract. The people's court shall decide whether to modify or terminate the contract under the principle of fairness, and in light of the circumstances of the case".
Contract interpretation is a basic way to determine contractual rights and obligations when disputes arise between the parties over the understanding of any term of the contract. Article 125 of the contract law of China provides that the interpretation of contracts shall abide by the principle of good faith. Analogously, the "Green Principle" should also play a role in guiding contract interpretation. Therefore, Article 125 should be amended as: "If any disputes arise between the parties over the understanding of any clause of the contract, the true meaning thereof shall be determined according to the words and sentences used in the contract, the relevant provisions in the contract, the purpose of the contract, the transaction practices, the principle of good faith, and the requirement to conserve resources and protect the environment".
Second, contract rules should respond specifically to emission trading contracts. Emission trading is an environmental policy tool that is achieved through government-issued permits that allow the emission of a specific quantity of pollutants over a specific period, and which can be bought from and sold to others [68] . It provides significant motivation for polluters to better control their emissions in order to sell emission credits to others. The emission trading system was put into practice in China as early as the 1980s, and it was first established in law through the newly revised Atmospheric Pollution Prevention and Control Law of China, which provides that "the State will gradually promote the emission trading system regarding major atmospheric pollutants" [69] . Before that, local governments and the State Council had made efforts toward the establishment of an emission trading system. For instance, since 2012, the Chinese government has carried out pilot programs for carbon emission trading in seven provinces and sporadic cities. In 2014, the State Council released the Guiding Opinions on Further Advancing the Pilot Work for Paid Use of Emission Rights and Emission trading. Finally, on 18 December 2017, the National Reform and Development Commission published the Plan on Establishing a National Carbon Emission Trading Market [70] , which marked the establishment of a national carbon emission trading market in China.
The emission trading system needs legal support, which makes rules on emission trading contracts indispensable. Emitters establish an emission trading relation through an emission trading contract [71, 72] . An emission trading contract is subject to contract rules, but is also different from traditional contracts with its limited party autonomy and peculiarities in parties, subject matter, and performance of the contract. Specifically, limited party autonomy means that the emission trading contract cannot be established merely out of the will of the two parties, but environmental public interest will be taken be into account, and the contract does not come into force until after it is approved by environmental administrative agencies. The parties to the contract are limited to those who have been granted emission permits, and emission credits are also different from the subject matter of traditional contracts. Besides, the performance of the contract is also subject to supervision by the government and the public. Such specialties call for specific regulation. Therefore, in order to make the emission trading system an effective environmental policy instrument, China's civil law codification should provide specific provisions on emission trading contracts.
Inclusion of Environmental Right in the "Personality Rights" Section
At present, a consensus has not been reached in Chinese legal academia as regards the definition and scope of environmental rights, but this research contends that they may be interpreted as "the right to use and enjoy a good environment free of pollution and ecological destruction". The establishment of environmental right in civil law not only matters for the internal consistency of Chinese law, but is also out of a real need to protect the ecological environment by granting citizens the standing for environmental public interest litigation.
First, the inclusion of environmental rights provides a legal basis for environmental public interest litigation by clarifying the specific right violated in such litigation. Tortious liability is imposed on those who have infringed the legal rights and interests of others. For environmental private interest litigation, the right infringed is the personal or property right protected under the General Provisions of Civil Law and subsequent sections of the civil code, such as rules on property and personality rights. However, for environmental public interest litigation, although it is added to the draft section of torts, and "legally mandated organs and relevant organizations" are authorized to bring such action, the draft failed to clarify the legal right that is violated. As far as this research is concerned, the right violated in environmental public interest litigation is the environmental right that all citizens enjoy. Therefore, the inclusion of environmental rights is necessary to render the inclusion of environmental public interest litigation logically sound in the civil code.
Some doubt may be cast on the feasibility of the establishment of environmental rights, because it impliedly recognizes that every citizen should have standing to sue for environmental damage. Admittedly, at present, only legally mandated administrative organs, procuratorates, and environmental organizations are legally qualified litigants, and individual citizens haven't been granted standing for environmental public interest litigation in China for fear of opening the floodgate to vexatious lawsuits [65] . However, as demonstrated earlier in another article by the authors, individuals' standing deserves further consideration, because public interest litigation brought by individual citizens plays an effective watchdog function in environmental governance and is practiced by other countries, such as the citizen suit in the United States. Besides, excessive lawsuits by individuals were disproved considering the complexities of environmental cases, the financial and proof burden for the plaintiff, as well as the traditional dispute resolution culture of Chinese society [65] . Alternatively, even if excessive lawsuits are likely, they can be largely reduced through preventive mechanisms, such as the "loser pays" principle and a pretrial notification procedure, which has already been applied in China to administrative environmental public interest litigation brought by procuratorial organs [65] . Besides, it can also prevent the court from being flooded with minor cases by setting a limit on the exercise of environmental rights, such as the restriction in Article 1247 of the French Civil Code prescribing that only non-negligible ecological prejudice is actionable [58] . Therefore, granting individual citizens standing for environmental public interest litigation is practically useful, and concerns regarding a flood of lawsuits are overestimated to some degree. It doesn't constitute a barrier for the recognition of environmental right in China's civil law. Instead, Chinese civil law codification is a great opportunity, through establishing environmental rights, to make it legally viable for individual citizens to bring environmental public interest litigation.
Regarding how environmental rights can be established in the civil code, the research holds that it can be included in the "personality rights" section. Article 110 of the General Provisions of Civil Law, when clarifying "personality rights", provides that "a natural person enjoys, among others, the right to life, inviolability, and integrity of body, health, name, image, reputation, honor, privacy, and marital autonomy". "Among others" can be construed to include environmental rights [73] . At present, since "personality rights" has been recognized as a separate section in the civil code, it shall contain specific rules on environmental rights, thus providing a legal basis for environmental public interest litigation.
Stipulation of Unified Exercise of State Ownership in Property Rules
In China, the vast majority of natural resources are owned by the State. Article 9 of the Chinese Constitution provides: "All mineral resources, waters, forests, mountains, grasslands, unreclaimed land, beaches, and other natural resources are owned by the State, that is, by the whole people, with the exception of the forests, mountains, grasslands, unreclaimed land, and beaches that are owned by collectives in accordance with the law. The State ensures the rational use of natural resources and protects rare animals and plants. The appropriation or damaging of natural resources by any organization or individual by whatever means is prohibited". According to the above provision, the State ownership of natural resources in China is the combination of a private right (with the State as the owner of natural resources) and public power (with the State exercising supervisory authority over the use of natural resources). The private right is further stipulated in Article 48 of the property law under which the State as the owner has the right to possess, use, dispose of, and benefit from natural resources, and to charge the users of natural resources according to the "user pays" principle. The public supervisory power is mainly based on administrative laws, such as the water law, forest law, grassland law, mineral resources law, etc., which stipulate that the State as the manager and supervisor collects a natural resources transaction tax and business tax and ensures the rational use of natural resources.
In practice, the administrative power is exercised by various levels of governments, but there is no independent department to exercise the ownership of natural resources on behalf of the State. Actually, natural resources are mostly controlled by local governments, who take it for granted that they are also exercising the State ownership of natural resources and have the right to use, dispose of, and benefit from natural resources. As a result, in pursuit of gross domestic product (GDP), growth, and economic benefits from natural resources, some local governments illegally approve the exploitation of natural resources, and excessive exploitation is commonplace [74, 75] . To curb such phenomenon, it is necessary for property rules to stipulate the unified exercise of State ownership of national resources by an independent State-owned department, and grant it the right to sue for compensation in case of damage to national resources. Only by this means can the exercise of the State ownership of natural resources be separated from the supervisory authority by local governments so as to ensure the effective conservation of natural resources required by the "Green Principle".
In fact, such a proposal has already received its policy support. In 2013, the Decision on Important Issues of Deepening the Reform by the Central Committee of the Communist Party of China was published. It takes as top priority the reform of the natural resources ownership system, proposing to improve the national natural resources management system, and exercise the unified ownership of natural resources [2] . In September 2015, the Overall Plan for the Reform of Ecological Civilization System was issued. It prescribes that in 2020, an ecological civilization system consisting of a natural resources ownership system and others will be established, as will a department for the unified exercise of natural resources ownership. Besides, it also requires the improvement of relevant laws and regulations on the ownership of natural resources so as to safeguard the reform of ecological civilization system [76] . In October 2017, during the 19th NPC, President Xi Jinping clearly pointed out again "to establish a State-owned natural resources asset management and ecology regulatory agency in order to improve the ecological environment management system and unify the exercise of ownership of all natural resources owned by the whole people" [4] .
Therefore, during the Chinese civil law codification, the section of property rules should stipulate the unified exercise of state ownership. It will not only legalize the central government's relevant policy initiative, but also protect natural resources from excessive exploitation and degeneration, thus providing strong legal support for the construction of an ecological civilization.
Conclusions
The ongoing civil law codification is a symbol of China's relentless efforts to "rule by law" and modernize its legal system. The General Provisions of Civil Law lays down the overall framework for the Civil Code and sets guiding principles for all of the subsequent sections that are expected to be passed in 2020. One major breakthrough made by the General Provisions of Civil Law is the adoption of the new "Green Principle", which requires the conservation of natural resources and the protection of the ecological environment during civil activities. It marks the first and critical step for the greening of China's civil law, and has far-reaching implications for subsequent sections.
Civil law's response to environmental and resources protection is not only geared to China's national conditions and consistent with China's pursuit for ecological civilization, it is also out of the need to protect public health and welfare. Moreover, it is an important supplement to environmental law enforcement in China, and is demonstrated by the successful practices in other civil law countries.
After the "Green Principle" was adopted, the major challenge consists in the corresponding amendments of the subsequent sections of the civil code under the guidance of the "Green Principle". Although the drafts for the subsequent sections that have been submitted for review are still under revision at present, progress has been made in responding to environmental and natural resources protection in rules on contracts and torts. However, more efforts are needed in order to get the "Green Principle" fully implemented in the subsequent sections of the civil code. Therefore, this research puts forward several suggestions accordingly. To be specific, the "Green Principle" should be taken into account by contract rules concerning the validity, performance, and interpretation of contracts, as well as the principle of "changed circumstances". Besides, specific regulations on emission trading contracts should be added. The "personality rights" section should stipulate environmental rights so as to clarify the right that is violated in environmental public interest litigation. The property section should prescribe the unified exercise of natural resources ownership in order to better protect natural resources.
In summary, the advancement of the rule of law is essential in order to protect the environment and achieve sustainable development. China's civil law tries to play such a vital role during the process of Chinese civil law codification. It will make great contributions to sustainable development not only by establishing a "Green Principle" that requires environmental protection and resources conservation in all civil activities, but also through specific rules regulating personal and property relations, including a powerful liability mechanism on damage to the ecological environment. Several rules still need further improvement, though, as suggested by this research.
